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1.0 INTRODUCTION
11 Scallop Management Background

The scallop resource off Alaska has been commercially exploited for almost 30 years. Weathervane scallop
stocks off Alaska were first commercially explored by a few vessels in 1967. The fishery grew rapidly over
the next 2 years with about 19 vessels harvesting almost 2 million pounds of shucked meat. Since then
vessel participation and harvests have fluctuated greatly, but have remained below the peak participation and
harvests experienced in the late 1960's. Between 1969 and 1991, about 40 percent of the annual scallop -
harvests came from State waters. Since 1991, Alaska scallop harvests have increasingly occurred in Federal

waters. In 1994, only 14 percent of the 1.2 million Ibs landed were harvested in State waters, with the
remamder harvested in Federal waters off Alaska. ' :

The State of Alaska has managed the scallop ﬁshery in State and Federal waters, consistent with section
306(a)(3) of the Magnuson Fishery Conservation and Management Act (16 U.S.C. 1801 et seq.(Magnuson
Act), which allows a state to directly regulate any fishing vessel outside state waters if the vessel is registered ’
under the laws of that state. Until 1995, all vessels participating in the Alaska scallop fishery were registered
under the laws of the State of Alaska and the fishery was monitored and controlled under State Junsdlctlon i
* The North Pacitic F ishery Management Council (Council) concluded that the scallop management program
* implemented by the State provided sufficient conservation and management of the Alaska scallop resource
and did not need to be duplicated by direct Federal regulation. Therefore, no Federal regulations were
" implemented to govern the scallop fishery in Federal waters.

'

The Council currently is consndenng options for a fishery management pian for the scallop ﬁshery oﬁ' Alaska o

that would authorize a moratorium on vessel entry into the fishery. A vessel moratorium cannot be
implemented under Alaska State regulations given existing State statutes. At its April 1994 meeting, the
Council requested NMFS to initiate rulemaking to implement a fishery management plan for the scallop
fishery off Alaska that would establish a vessel moratoriurh and defer most other routine management
measures to the State of Alaska. The Council was informed that section 306(a)(3) of the Magnuson Act
prohibits a state from regulating a fishing vessel in Federal waters unless the vessel is registered under the
laws of that state. As a result, routine management measures deferred to the State of Alaska under the -
Council's proposed management plan could not be applied in Federal waters to vessels not registered with -
the State. The Council recognized the potential problem of unregistered vessels fishing in Federal waters,
but noted that all vessels fishing for scallops in Federal waters were registered under the laws of the State
of Alaska. Therefore, the Council recommended that NMFS proceed with implementing the Council's
proposed fishery management plan given that all vessels used to fish for scallops off Alaska had been

o registered with the State and that i no information was avallable to indicate that vessels would not continue - -
to register wnth the State.

During the period of time that NMFS was developing regulations to implement the Council's proposed
management plan, the State of Alaska informed NMFS that a fishing vessel was fishing for scallops in
Federal waters of the Prince William Sound management area closed by the State and that the vessel was
~ not registered under the laws of the State. As a result, the vessel operator was not subject to State regulations
governing the scallop fishery, including requirements to carry an observer at all times to monitor scallop

catch and crab bycatch. The State could not stop this uncontrolled fishing activity because the vessel was
not registered with the State of Alaska and was, therefore, operating outside the State's jurisdiction. On
February 17, 1995, the Council held a teleconference to address concerns about uncontrolled fishing for
scallops in Federal waters by one or more vessels fishing outside the jurisdiction of State regulations and
requested that NMFS implement an emergency rule to close Federal waters to fishing for scallops to prevent
- overfishing of the scallop stocks. Subsequent to the Council's recommendatlon, the U.S. Coast.Guard
boarded the vessel fishing for scallops outside the jurisdiction of the State and was informed that 54,000 Ibs
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of shucked scallop meat was on board. This amount exceeded the State s guxdelme harvest level for the
Prince Wlllnam Sound area (50,000 Ibs) by over 100 percent.

NMFS implemented the emergency rule to close Federal waters off Alaska to fishing for scallops on -
" February 23, 1995 (60 FR 11054, March 1, 1995) to respond to concerns that continued uncontrolled harvest
of scallops in Federal waters would result in localized overfishing of the scallop resource. At its February
17, 1995, teleconference, the Council recommended that NMFS should extend the emergency rule for a
second 90-day period, through August 28, 1995.

Based on recent events in the scallop ﬁshery that warranted the emergency- mterlm rule, the Council's
. proposed management plan no longer is an appropriate option for the management of the scallop fishery in
Federal waters. Recent participation in the scallop fishery by at least one vessel fishing outside the
jurisdiction of the State, contemplation by other vessel owners to fish in Federal waters outside State
regulations governing the scallop fishery, and the likelihood that uncontrolled fishing for scallops could
occur anywhere off Alaska by the highly mobile scallop processor fleet now requires that Federal regulations .

be implemented to control scallop fishing activity by vessels that choose not to reglster with the State of -
Alaska.

. To respond to the need for Federal management of the scallop fishery once the emergency rule expires on
August 28, 1995, the Council prepared the proposed F ishery Management Plan for the Scallop Fishery off
Alaska (FMP) under section 303 of the Magnuson Act. The FMP would authorize an interim closure of
Federal waters to fishing for scallops. The intent of the FMP is to prevent an unregulated and uncontrolled -
fishery for scallops in Federal waters that could result in overfishing of scallop stocks during the period of

. time an alternative fishery management plan is prepared that would authorize fishing for scallops under a
Federal management regime. The Council pursued this approach because it determined that the suite of
alternative management measures necessary.-to support a controlled fishery for scallops in Federal waters
could not prepared, reviewed, and implemented before the emergency rule expires. Instead, the Council

prepared the proposed FMP to protect the long-term productivity of scallops stocks off Alaska necessary to

- support the future harvest of optimum yield on a continuing basis without the "boom and bust" syndrome
that other scallop ﬁshenes hlstoncally have portrayed.

- A description of the scallop fi shery off Alaska. as well as harvest amounts and the number of vessels
annually pamcxpatmg in the fishery is presented in Appendix A

1.2

1.2.1 Geographrc descnptton of the management area

The management areas covered under the F MP mcludes all Federal waters of the Gulf of Alaska (GOA) and
“the Bering Sea/Aleutian Islands area (BSAI). The GOA is defined as the U.S. exclusive economic zone
(EEZ) of the North Pacific Ocean, exclusive of the Bering Sea, between the eastern Aleutian Islands at
~ 170°W longitude and Dixon Entrance at 132°40'W longitude. The BSAI is defined as the U.S. EEZ south

of the Bering Strait to the Alaska Penmsula and Aleutran Islands and extending south of the Aleutnan Islands
west of l70° W long.

1.2.2  Physical habitat

The continental shelf parallels the southeastern Alaska-coast and extends around the GOA. Total area of
- continental shelf in the GOA is about 160,000 square km, which is more than the shelf area in the
Washington-California region but less than 25 percent of the eastern Bering Sea Shelf. Between Canada and
Cape Spencer the Continental Sheif is narrow and rough North and west of Cape Spencer rt is broader -
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Although its width is less than 10 miles at some points, it is generally 30 to 60 miles wide. As it curves
westerly from Cape Spencer towards Kodiak Island it extends some 50 miles seaward, making it the most -
extensive shelf area south of the Bering Sea. West of Kodiak Island and proceeding along the Alaska
Peninsula toward the Aleutian Islands, the shelf gradually becomes narrow and rough agam More detailed

- mformatlon on the Alaskan shelf can be found in Sharma (1979).

Coastal waters overlying the continental shelf are.subject to considerable seasonal.influences. Winter
cooling accompamed by turbulence and mixing due to major storms results in a uniform cold temperature
in the upper 100 m. Seasonal changes in temperature and salinity diminish with increasing depth and

. distance from shore. Along the outer shelf and upper siope, bottom water temperatures of 4 to 5° C persist

year-round throughout the periphery of the GOA. With further increase in depth, water temperature shows
no significant seasonal change but gradually decreases with depth, reaching 2° C or less at greater depths.

The water circulation pattern in both the eastern Bering Sea and Gulf of Alaska is a counterclockwnse gyre

(Sharma. 1979). Inshore current flow patterns are affected by weather, tides, and topography.

* All commercial fisheries for Alaskan scallops take place in relatively shallow waters (< 200 m) of the.

continental- shelf. Weathervane scallops are found at depths ranging from intertidal waters to depths of
300 m (Foster 1991), but abundance tends to be greatest between depths of 45-130.m on substrates consisting
of mud, clay, sand, or gravel (Hennick 1973). Although weathervane scallops are widely distributed along

die s, the iughest densities in Alaska have been found to occur in discrete areas. Areas {ished during the

1993 scallop fishery included beds in the Bering Sea, off the Alaska Peninsula, in Shelikof Strait, on the east

side of Kodiak Island, and along the Gulf coast from Yakutat to Kayak Island (Figure 1). Testlmony from
fishermen indicate that the Kodiak stocks are currently depressed.

The distribution of scallop beds is thought to be greatly affected by depth bottom type, and ocean current

patterns NEFMC 1982). Variation in current patterns, along with other abiotic and biotic factors, likely
affect local recruitment and distribution. The location of scallop beds depends on the speed and direction
of those currents, as larvae are pelagic, and drift with the currents for several weeks before settling. Scallop
beds tend to be elongated along the direction of current flow, and aggregations often represent dlfferent age
or size groups (Caddy 1989 Robert and Jamieson 1986).

1.2.3 Benthio comm'unity ’

" 'In both the Béring Sea and Gulf of Alaska, scallops are only a part of a diverse benthic community Besides
scallops, several other species of invertebrates are commercially harvested off Alaska, including clams,

crabs, octopus, squid, and shrimp. Commercially important crab species include red king crab (Paralithodes
camtschatica), blue king crab (P. platypus), brown or golden king crab (Lithodes aequispina), dungeness crab
(Canger m_agmg:) and two species of Tanner crab (Chionoectes bairdi, and C. gpilio). Distribution of these'
species in the Bering Sea and Aleutian Islands is shown in Figure 2, and summarized by Otto (1981) and
Lewbel (1983). Red king crabs are distributed from Southeast Alaska to Kodiak Island and northward into

~ Norton Sound, with highest densities at depths of 40-100 meters. Blue king crabs also occur at those-depths,

but are distributed primarily around the Pribilof, St. Matthew, and St. Lawrence Islands. Tanner crabs occur

~ at those depths, and deeper to 700 meters. C..opilio are distributed throughout the Bering Sea. C. bairdi,

on the other hand, are distributed through the Guif of Alaska and Aleutian Islands to the Bering Sea, with
highest concentrations in the Bering Sea from the Alaska Peninsula to the Pribilof Islands A summary of
life history information for crabs is provided by Adams (1979), Somerton (1981), an and Kessler (1985).

Fisheries information for king and Tanner crabs can be ’found in the following references: Browmng (1980),
Otto (1981), and NPFMC (1989) : : ‘
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In addmon to a crab fishery, there also large fisheries for groundfish using pot, longlme jlg, and trawl gear.
Fisheries for groundfish target walleye pollock (Theragra chalcogramma),  Pacific cod (Gadus

macrocephalus), lingcod (Qphiodon elongatus), sablefish (Anoplopoma fimbria) Atka mackerel
(Rleorogrammus monopterygius), Pacific ocean perch (Sebastes alutus) and other rockfish species, and

- numerous species of flounder. In the Bering Sea yellowfin sole (Limanda aspera) dominates the flounder
community, but is comparatively scarce in the Gulf and absent off Washington-California.  The arrowtooth
flounder, (Atheresthes stomias), is widely distributed along the Pacific and Bering Sea coasts of the United
States and appears to comprise the largest part of the exploitable biomass of flounders in the Gulf of Alaska. ;
Other abundant flounders in the Gulf include Pacific halibut (hippoglossus stenolepis), which reaches its
greatest abundance there and off British Columbia; rocksole (Lepidopsette bilineata); starry flounder
(Rlatichthys stellatus); flathead sole (Hippoglossoides elassodon); rex sole (Glyptocephalus zachirus); and, -
in deep water, Dover sole (Microstomus pacificus). Pacific salmon (Qncorhynchus sp.), and herring (Clupea
pallasii) tend to be of a pelagic nature. A more complete description of commercial groundfish, other finfish,
and shellfish stocks can be found in the Council's annual Stock Assessment and Fishery Evaluation report

for the groundfish stocks (NPFMC 1994b) and several plan amendment analyses (e g., Amendment 18/23 ~
: NPFMC 1992)

Scallops also .share‘the benthic habitat with non-economically important fish and invertebrate species. Non-
commercial fishes include skates, sharks, sculpins, and numerous species of small fishes. Large
invertebrates not usually commercially harvested generally include some crab and shrimp species, snails,
clams, worms, jellyfish, scasquirts, bryozoans, sca urchins, scastars, sca anemones, sponges, corals, and
many others. Various types of corals inhabit the Gulf of Alaska, inciuding fan corals, bamboo corals, cup
- corals, soft corals, and hydrocorals (Cimberg et al. 1981). Generally, corals do not have the same habitat
requirements as scallops and occur at greater depths than scallops. Two of the more abundant species in
waters less than 100 fathoms are red tree (Primnoa wailleyi) and sea raspberry (Eunephtya sp). These

species occur in areas of rugged habitat consisting of boulders and bedrock, habitats that are not inhabited
by most scallop species. : :

1.2.4  Vulnerability to pollution

' Scailop populations are vulnerable to pollution, even in offshore habitats where ocean dumping and runoff

can have an effect (Gould and Fowler 1991). Otean dumping of sediments may bury or damage scallops =~

by abrasion and gill clogging (Larsen and Lee 1978). Nutrient loading can cause a low dissolved oxygen
(hypoxic) conditions (Sindermann 1979), and-an increase in bacterial infections (Leibovitz et al. 1984), or
algal (Wassman and Ramus 1973) and dinoflagellate blooms (Shumway 1990), all of which can be
detrimental to scallop populations. Naturally: occurring toxins, such as that from the dinoflageilate
ngummmn concentrate in exposed scallops, and incidence of paralytlc shellfish poisoning (PSP)
from eating scallops have been documented (Hudgms 1981)

“Scallops can also be affected by oil spllls, via decreased gill respiration, but the effects are considered to be
short-lived (Gould and Fowler 1991).  Spiny scallops were found to be moderately sensitive to acute
exposures (96 hour) to Cook Inlet crude and No. 2 fuel oil (Rice et al. 1979). Drilling muds are also of
concern, in that they release sediments. and heavy metals. . Metals also are released by dumping, and
municipal and industrial water discharges. Scallops are efficient at concentrating PCBs and heavy metals.
including s:lver, copper, and nickel (Pesch et al. 1979), mercury (Klein and Goldberg 1970), cadmium
(Vattuone et al. 1976), chromium (Mearns and Young 1977). At certain levels of concentration, heavy
metals can be lethal or have adverse effects at lesser concentrations. - Sublethal concentrations of copper
produced substantial kidney and gonad damage in sea s¢atlops, whereas cadmium mduced hormonal changes
such as early gonad maturation in sea scallops (Gould et al. 1985). ‘

Because.ofthenr ﬂnﬂ? for uptakeof trace metals, sea scallops are readily contaminated in areas of ocean |
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dumpmg making their. marketable meats and gonads unacceptable for human consumptlon Contammatlon
of scallop beds by trace metals can cause adult scallop mortality and can affect the reproductive physnology
of sea scallops, thus increasing the probability of poor recruitment (NEFMC 1993). -

~ Measures to protect scallop habitat should be taken based on the concerns ment:oncd above. The dumpmg \

of dredge spoils, drilling muds, and municipal and industrial wastes should be minimized in areas of known
scallop concentrations. Dispersal by water currents should also be taken into account when waste dlsposal
and drilling sites are chosen /

13 Biological and Environmental Characteristics of the Resource
13.1 Description and distribution

The weathervanc scallop (Patinopecten caurinus), is a bivalve and classified by havmg a smgle adductor

_ muscle, a socket-like hinge, and distinct dorsal and ventral vaives. Scallops have a limited swimmming ability

by utilizing hydraulic water pressure achieved by clapping the valves together. Numerous eyes, or ocelli,

are located along the outer mantle on stalks. Scallops are non-burrowmg ﬂlter feeders, subsnstmg pnmanly
on phytoplankton . «

Weathcrvane scallops are distributed from Point Reyes, California, to the Pribilof Islands, Alaska. The
nighest known densitics in Alaska have been found to oceur off Kodiak Island and along the c.lsu.m gulf
coast from Cape Spencer to Cape St. Elias. Weathervane scallops are found from intertidal waters to depths -
of 300 m (Foster 1991), but abundance tends to be greatest between depths of 45-130 m on beds of mud,
clay, sand, and gravel (Hennick 1973). Similar to patterns documented for other scallop species (Caddy
1989; Robert and Jamieson 1986), beds are elongated along the direction. of current flow, and aggrcgatxons
often represent dlﬁ'ercnt age or size groups.

Although the weathervane scallop has been the principal commercial species off Alasls\a. several other
species of scallop found in the EEZ off Alaska have commercial potential. These scallops, thought to be

closely related to the Icelandic scallops (Chlamys islandica) of the North Atlantic, grow to smaller sizes than

weathervanes, and thus have not been extensively exploited in Alaska. Chlamys behringiana inhabit the
Chukchi Sea to the Western Bering Sea. Chlamys albida are distributed from the Bering Sea and Aleutian
Islands to the Japan Sea. Pink scallops, Chlamys rubida, range from California to the Pribilof Islands. Spmy
scallops, Chlamys hm;a, are found in coastal reglons from California to the Guif of Alaska.

Little is known about the biology of these scallop species. Chlamys spemes occupy dlfferent habitats and
have different growth characteristics than weathervanes. Pink scallops are found in deep waters (to 200 m)
in areas with soft bottom, whereas spiny scallops occur in shallower (to 150 m) areas characterized by hard
bottom and strong currents. Spiny scallops grow to slightly larger sizes (75 mm) than pink scallops (60 mm),
Both species- mature at age 2, or about 35 mm, and are characterized by high natural mortality, with
maximum age of about 6 years. Spiny scallops are autumn spawners (August—October) whereas pmks are
winter spawners (January-March) (Bourne and Harbo 1987).

Rock sc'ﬂlops Cmssadoma gigantea, range from Me\nco to Unalaska Island. The abundance of this species
is not known, and a commercial fishery has never been developed. Because they attach themselves to rocks,
trawls and dredges are not efficient in capturing rock scallops. As suggested by the species name, these
scallops attain a large size (to 250 mm) and exhibit fast growth rates. Rock scallops are found in zrelatwely ‘
shallower water (0-80 m) with strong currents. Appareéntly, distribution of these animals is discontinuous,
and the abundance in most areas is low. Rock scallops may spawn during two distinct periods, one in the -
autumn (October -January), and one in the sprmg-summcr (March-August) (Jacobscn 197°D.
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11;3.2 Reproduction/and early life history -

For weathervanes and the other scallop species, sexes are separate although one case of hermaphrodmsm k
in weathervanes has been observed (Hennick 1971). Mature male and female scallops are distinguishable:

- female gonads are pink or orange-red whereas gonads of males are white (Haynes and Powell 1968;

Robinson and Breese 1984). Although spawning time varies with latitude and depth (Robinson and Breese -

1984; MacDonald and Bourne 1987; Starr and McCrae 1983), weathervane scallops in Alaska appear to'

mature in mld-December to late January and spawn in May to July dependmg on locatlon (Henmck 1970a).

;

. Scallops develop through egg, larval, juvenile, and adult life stages (Figure 3) Eggs and spermatozoa are
* released into the water, where the eggs become fertilized (Cragg and Crisp 1991) After a few days, eggs
hatch, and larvae rise into the water column and drift with ocean currents. Larvae are pelagic and drift for \
about one month until metamorphosis to the juvenile stage (Bourne 1991). The "post-larvae” settle and
attach to a-hard surface on the bottom with strings called "byssal threads". Young juveniles may remain.
attached, or they may become mobile by use of a "foot", or they may swim. Within a few months the shell

~ develops pigmentation, and juvemles then resemble the adult in appearance.

'Weathervane scallops mature by age 3 at about 7.6 cm (3 inches) in shell height (SH), and vu'tually all
scallops are mature by age 4 (Haynes and Powell 1968; Hennick 1970b, 1973). Growth is most rapid during
the first 10-11 years (Hennick 1973). However, growth, maximum size, and size at maturity vary
significantly within and between beds and geographic areas. For example, on average, maximum size as
measured by (SH), tends to be about 190 mm (7.5 inches) SH for Marmot Flats off Kodiak Island and only
‘144 mm (5.7 inches) SH for the Cape Fairweather - Cape St. Elias area. The largest recorded specxmen
* measured 250 mm (9.8 inches) SH and weighed 340 g (12 ounces, Hennick 1973). Although i increasing with
age and size, weight varies seasonally; meat yield declines during the spawning season and increases durmg
the growing season. In addition, adductor weights of weathervane scallops apparently vary among regions,
with the west side of Kodiak Island producing the largest meats relative to shell size.

- 1.3.3  Longevity and natural mortality

Weathervane scallops are long-lived: individuals may live 28 years old or more (Hennick 1973). The natural
- mortality rate (M) is thought to be low, although estimates vary. Based on a 28 year maximum life span,
M is estimated to be 0.16 using Hoenig's (1983) equation. Similar estimates of mortality are obtained by
applying catch curves to Hennick's (1973) data from the commercial fishery; resulting rates are 0.13, 0.16, -
0.16 for Yakutat, westside Kodiak, and eastside Kodiak respectively (G. Kruse, ADF&G, personal
communication). The Atlantic sea scallop, Plactopecten magellanicus, which exhibits a life history pattern
similar to weathervanes, has a relatively low natural mortality rate, as M=0.10 (Medcof and Bourne 1964).
Little is known about the causes of natural mortality for scallops. Scallops are likely prey to various fish and
invertebrates during the early part of their life cycle. Flounders are known to prey on Juvemle weathervane
scallops, and seastars may also be important predators (Bourne 1991)
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134  Stock structure and productivity

The stock structure of weathervane scallops has not been studied. Until recently, benthic ecologists generally
believed that invertebrate species generally have "open" populations that are well-connected to other,
geographncally—dlstmct populations by advection of pelagic larvae. Growing evidence exists, however, that
some invertebrate populations are actually comprised of multiple discrete, self-sustaining populatnons
(Sinclair 1988; Orensanz et al. 1991). Sinclair et al. (1985) suggested that three species of scallops in the
North Atlantic Ocean were comprised of a number of discrete, self-sustaining populations. From Virginia
- to Newfoundland, at least 19 discrete concentrations of Atlantic scallops may be self sustaining populations

(Sinclair 1988). Fevolden (1989) provided strong evidence for restricted gene flow among different
' concentrations of Iceland scallop (Chlamys islandica) in the northeast Atlantic Ocean and concluded that
scallops sampled from different areas of the northeast Atlantic Ocean should be treated as discrete genetic
units for management purposes. Last, Caddy (1989) asserted that it is reasonable to assume that historically-
maintained centers of scallop concentrations are self-sustaining populations. Further, he recommended that
these commercially-important scallop beds should compose the unit stock upon which management measures
are based. He also noted that a scallop fishing ground may contain several beds of high scallop density that
are surrounded by a number of low-densxty scallop fishing areas. ;

Only limited information on’ blologlcal productxvnty 1s avanlable tor weathervane scallops to promote the B
conservation of stocks and sustained yield of the fishery. Much of this information (Haynes and Powell
1968; Hennick 1970b, 1973) was collected during the carly ycars of the fishery, but has been summarized
more recently by Kaiser (1986). Although the fishery has been prosecuted every year since 1967 except
- 1978, the only assessment survey since 1972 was conducted in 1984 in lower Cook Inlet (Hammarstrom and
Merritt 1985). Total scallop biomass in the Yakutat and Kodiak area ranged from 12,335 to 17,445 tons
(Ronholt et al. 1977), but these estimates were based on inefficient shrimp trawls and were considered by
Kaiser (1986) to be a2 minimum biomass estimate. A population of weathervanes in the Gulf Islands area -
of southern British Columbia was ‘estimated to have a density of about 1 scallop per 65 square meters
- (Bourne 1991). In addition to a lack of good abundance estimates, there have been no routine biological or
fishery sampling programs conducted on weathervane scallops. A new observer program, instituted in July .
1993 by the State of Alaska, may prov:de better abundance information. The distribution of scallops in _
Alaskan waters is rather well-known, but insufficient information on abundance, exploitation rates,

recruitment, and other key populatlon dynamics parameters hampers ﬁshery management based on,
population dynamics.

14 Alaska State Management of the Scallop Fishery
1.4.1 Current State management regime

The primary pectinid harvested off Alaska is the weathervane scallop (Eanngp_gggn ga_uunu) Since the ;
early 1980's, between 4 and 20 vessels annually have participated in the Alaska scallop fishery. Gross
earnings experienced by the fleet during this same period of time has ranged from almost $.9 million in 1983
to about $7 million in 1992. Between 1969 and 1991, about 40 percent of the annual landings of scallops
from waters off Alaska were comprised of scallops harvested from State waters. Since 1991, however, -
scallop harvests have increasing occurred in Federal waters. In 1994, only 14 percent of the scallop landing
came from State waters, with the remainder harvested in Federal waters off Alaska (Table 1). The State of
- Alaska has managed the scallop fishery in State and Federal waters, consistent with section 306(a)(3) of the
Magnuson Fishery Conservation and Management Act (16 U.S.C. 1801 ¢t seq.), which allows a state to
directly regulate any fishing vessel outside state waters ifthe vessel is registered under the law of that state.
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Table 1. Percentage of Alaska scallop landings from State (within 3 miles) and Federal waters
(3 200 mxles), by year from 1990 through 1994 (Ken Griffin, ADF&G, personal communication).

 Year ' State Waters , ' ;Federal waters
1990 469% 53.1% |
1991 . O 319% | 62.1% .
1992 T 136% ; o 26.4% ,
1993  23.9% . | 76.1%

1994 ' : , 13.7% o 86.3%

' The Alaska Department of Fish and Game (ADF&G) initiated development of a management plan for the
scallop fishery in response to overfishing concerns resulting from recent changes in the weathervane scallop
fishery off Alaska. Weathervane scallops possess biological traits (e.g., longevity, low natural mortality rate,
and variable recruitment) that render them vulnerable to overfishing: Record landings occurred in the late
:960's (about 1.3 million pounds shucked scallop mcat), followed by a significant decline in catch through
the 1970's and 1980's when landed catch ranged between 0.2 and 0.9 million pounds. The ADF&G believes
this decline is due, in part, to reduced abundance of scallop stocks (Kruse, 1994). Landings since 1989 have .‘
increased to near record levels. During this period, the number of vessels fishing for scallops has not
increased (about 10 - 15 vessels annually), although an increase in fishing power is evidenced by a
substantial increase in average vessel length (from 84 feet registered length in 1981 to 110 feet in 1991), a
predominance of full-time scallop vessels, and an increased number of deliveries. Until 1993, the State did
not have a data collection program, although some indication exists that overfishing, or at least localized
depletion may have occurred. Data voluntarily submitted by participants in the scallop fishery during the
early 1990's showed that an increase in meat counts per pound has occurred, indicating that smaller scallops:

now account for a greater proportion of the harvest. TheSe data also suggest that catch per unit of effort i in
traditional fishing grounds has decreased.

Limited age data suggest that the écallop stock historically exploited off west Kodiak Island experienced an

- age-structure shift from predominately age 7 and older scallops in the late 1960's to an age structure
predominated by scallops less than age 6 during the early 1970's. This shift indicated that harvest amounts
had exceeded sustainable levels. Changes in fleet distribution from historical fishing grounds pnmanly in
State waters to previously unfished grounds in the EEZ compounded management concerns.

In response to these concems, the ADF&G 1mplemented a management plan for the scallop fishery in 1993-
94 that established a total of nine fishery registration areas corresponding to the Southeastern, Yakutat,
Prince William Sound, Cook Inlet, Kodiak, Alaska Peninsula, Dutch Harbor, Adak, and Bering Sea portions
of the State. To prevent overfishing and maintain reproductive potential of scallop stocks, ADF&G
" established a guideline harvest range (GHR) for each of the traditional weathervane scallop fi ishing areas.
In the absence of biomass estimates needed to implement an exploitation rate harvest strategy, the upper
limit of the GHRs are specified as the long-term productivity (catch) from each of the traditional harvest
areas. The ADF&G may adjust GHRs based on changes in stock status, such as shifts in population sxze/age '
structure coupled to changes in area-specific catch-pér=unit-effort. If a GHR for a registration area is not
specified, ADF&G may authorize fishing for weathervane or other scallop species under special use permits
that generally include location and duration of harvests, gear limitations and other harvest procedures,

periodic reporting or logbook requirements, requirements for onboard observers, and scallop catch or crab
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bycatch limits:

‘The ADF&G also has unplemented kmg and Tanner crab bycatch limits to constrain the mortahty of Tanner
~ crab and king crab incidentally taken by scallop dredge gear. Generally, crab limits are set at 1 percent of
~ total crab population for those management areas where crab stocks are healthy enough to support a
commercial fishery. In areas closed to commercial fishing for crab the crab bycatch limits for the scallop
‘ ﬁshery are set at 0 5 percent of the total crab population. :

, Specrﬁed waters are closed to ﬁshmg for scallops to prevent scallop dredging in biologically critical habitat

areas, such as locations of high bycatch of crab or nursery areas for young fish and shelifish. State
- regulations also require each vessel to carry an observer at all times to provide timely data for monitoring:
scallop catches relative to GHRs and for monitoring crab bycatch. Observers also collect scientific data on
scallop catch rates, size distribution and age composition. This information is required by ADF&G for
potential adjustment of GHRs based on changes in'stock status and productivity.

Last, ADF&G regulations establish gear specxficanons to minimize the catch of undersized scallops and
-~ efficiency controls to reduce the economic feasibility of harvesting scallops much smaller than sizes

associated with optimum yield. Current efficiency controls include a ban on automatic shucking machines -
and a-crew limit of 12 persons.” :

' ’I‘he 1995 scallop guldelme harvest levels and crab bycatch limits, as well as 1994 1995 scallop harvest and
crab bycatch amounts in each State registration area opened for harvest in 1994-95 are listed in Table 2. In
1994, vessels fished for scallops in the Bering Sea and Alaska Peninsula registration areas under special-use
permits. These areas were closed in late summer due to crab bycatch. The 1994 scallop fisheries in other

registration areas generally were closed based on the attainment of the guldelme harvest level (GHL) (Table o
N |

142 Impact of Federal regulations on State management activities

Under the F MP regulations that close Federal waters to fishing for scallops could dlsplace fishing effort into
State waters, which may remain open to fishing for scallops under State regulations. A closure of Federal .
waters will be implemented in consultation with the Commissioner of the ADF&G so that the State may
implement any adjustments to its scallop management program that the State deems necessary to address
anticipated changes in fishing effort in State waters. Adjustment of management measures could include
reductions to State GHLs or closure of State waters. All vessels fishing for scallops under the jurisdiction
of the State are required to carry an observer at all times. Effort and catch data will be collected by the State
so that established-guideline harvest amounts or crab bycatch limits are not exceeded.  Given the State's
management program currently in place for the scallop fishery and the State's ability to adequately monitor.
" inseason catch amounts, closure of Federal waters to fishing for scallops should not pose a threat to the
management of the scallop fi shery in State waters.
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Table 2. Alaska State scallop registration areas from where scallops
were harvested in 1994-95% upper limit of GHRs  (lbs shucked meat), 1995

Tanner (Tan) and king crab bycatch limits (number of crab), 1994 and 1995

‘'scallop and crab catch amounts (in parenthe81s) and season openlng and
closure dates (Ken Grlffln, "ADF&G,. personal communlcatlon)

Area GHR 1995 season

; Crab,bycatch 995
{catch) {catch) open - closed dateg
‘Yakutat 285,000 no crab limit 1/10/95 - 2/14/95
1995 catch (245,000)2 : o
1994 catch

Prince William

(259, 206)

Sound 50,000 " Tan - 630 1/10/95- 1/26/95
1995 catch (48,000)2 ( 69)2 . :

No 1994 fishery .
Cook Inlet 120,000 King - 138 8/18/95 -
1234 catch 20,4510 (12) '

‘ ' ‘Tan - 18,070
(13,300)
Kodiak 400,000 King - 283 7/1/95 -
1994 catch (381,850) . (157) ‘
Tan - 199,500
(69,274)
Dutch Harbor 170,000 King - 45 7/1/95 -
1994 catch (1,931) o (8) , ~ ‘
' Tan - 50,500
(792)
Alaska Penlnsula Permit King - 85 v 7/1/95 -
/‘1994 catch (66,412) . (0) '
' Tan - 52, 530
(26,379)
Bering Sea Permit King - 17,000 - 7/1/95 -
1994 catch (505,439) ' (55)
' Tan - 260,000
(262,500)

3

i/ The Southeastern registration area is closed to fishing and no
) harvests were reported from the Adak reglstratlon area.
2/ Scallop catch and crab bycatch amounts do not lnclude unreported

amounts taken by the catcher/processof‘vessel flshlng in the management
area outside of State jurisdiction.
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2.0 MANAGEmNT PROGRAM FOR THE ALASKAN SCALLOP FISHERY
21 {ana Objective
The objective of the FMP is to prevent localized overfishmg of scallop stocks and protect the long term

- productivity of the resource to allow for the achievement of optimum yield on a continuing basis. This
objective. is based on the premise that uncontrolled ﬁshmg for scallops in Federal waters: could result in

irreversible damage to the resource's ability to recover in a reasonable period of time. Fishing onastockat _'

a level that severely compromises that stock's future productivity is counter to the goals of the Magnuson
. Act and seriously jeopardizes the opportunity to harvest optimum yield on a continuing basis under a future
management regime that would authorize a regulated fishery for scallops in Federal waters. Conservative

management of the scallop resource is warranted given (1) unprecedented activity of vessels fishing for

scallops in Federal waters outside the jurisdiction of Alaska State regulations, (2) the harvesting and

-processing capacity of the scallop fleet, which, if allowed to fish unregulated in Federal waters, could exceed -
State harvest guidelines by several orders of magnitude, (3) inadequate data on stock status and blology, and
4) the vulnerability of the scallop resource to localized depletron

The management program authorized under this FMP conforms to the Magnuson Act's national standards
as listed in Appendix B. Under this FMP, the prevention of overfishing of the Alaska scallop stocks and the

maintenance of adequate reproductive potential for the scallop resource takes precedence over other -

ceonomic, social, management and research conslderauons

22 Qptimum Yield and Overfishing

A fishery management plan for scallops must specify an optimum yield (OY) for the scallop fishery. The
QY for a fishery means the amount of fish which will provide the greatest overall benefit to the nation, with

particular reference to food production and recreational activities. The OY is specified on the basis of the

maximum sustainable yield from the fishery, as modified by any relevant economic, social, or ecological
factors. The advisory guidelines established under 50 CFR part 602 for the national standards for fishery
conservation and management state the most important limitation on the specification of OY is that the

choice of OY, and the conservation and management measures proposed to achleve 1t, must prevent ‘
overfishing (§602.1 l(b))

The determination of OY requires a specification of maximum sustainable yield (MSY). Biomass estimates
for scallops are lacking, and the continuing exploratory nature of this fishery into new areas makes numerical
estimation of MSY for weathervane and other scallop species not possible at this time. NOAA recognizes
that there are cases where the specification of MSY may either be impossible or irrelevant. This may be due
~ to lack of assessment data ... or because biological resiliency or high fecundity of some stocks or other
fishery characteristic may allow OY to become a descriptive statement only, making a numerical calculation
of MSY unnecessary. Nonetheless, the OY should strll be based on the best scientific mformatron available
- (§ 602.10(A(4)v)). ‘ : '

. Overfishing is a level of fishing mortality that jeopardizes the long-term capacity of a stock or stock complex
to produce MSY ona continuing basis. The definition of overfishing for a stock or stock complex may be
expressed in terms of maximum level of fishing mortality or other measurable standard designed to ensure
the maintenance of the stock's productive capacity. Overfishing must be defined in a way to enable the
Council and the Secretary to monitor and evaluate the condition of the stock or stock complex relative to the
definition. Overfishing definitions must be based on e best scientific information available and reflect
appropriate consideration of risk. Risk assessments should take into account uncertamtres in estimating

. harvest levels, stock conditions, or the effects of envnronmental factors.
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221 Assessment of the avallable SCICntlﬁc data.

The State of Alaska's draft fishery management plan for scallops (Kruse, l994) presents a succinct summary
of the best scientific data available on Alaska scallop life history traits and other biological parameters that
~should be considered in assessing an appropriate concept of MSY; OY, and overfishing for the scallop
fishery. Pertinent portions of the State's management plan addressing current management concerns about

_recruitment overfishing and sustainable yield are incorporated in this FMP and are repeated below as -

‘ follows

Recruitment Overfishing

Definition. 1t is widely accepted that fishery harvest levels should be prescribed in ways to prevent

- "recruitment overfishing"--the condition that occurs when stocks are reduced to levels too low to
produce adequate numbers of young scallops—-the future recruits to the fishery (Gulland 1983).
Recruitment is a prerequisite for maintenance of a viable population, and is needed for sustamable
harvests that support long-term economic benefits from the fishery

: Worldw:de History of Scallop Overfishing. Although there are a number of cases of scallop
fisheries that have been sustainable over long time periods....overfishing has occurred in many, if
not most, scallop iisheries worldwide...Stock recovery has been cither slow. or non-existent.
Attempts to develop aquaculture in many countries ... are largely attributable to the collapse of

natural populations [Kruse (1994) provides examples of numerous cases of scallop overﬁshmg that
are not repeated here].....

Implications of Stock Structure. Prevention of overfishing requires knowledge about a species stock
‘structure and the biological productivity of each stock. For species with populations that are well-.
connected by extensive larval drift, risk of overfishing is relatively low at least on an area-specific -
level. -In such cases, local depletions can be replenished by settlement of larvae carried by ocean
currents from spawmng stocks located elsewhere. However, as described in section [1.3.4], a
growing body of evidence indicates that many benthic invertebrates, such as scallops, exist as a
number of discrete, self-sustaining populations. To prevent overfishing for species with such a

population structure, it is necessary to manage each stock separately (Caddy 1989 Fevoiden l989 (
Smclatr et al. 1985. )

. Unfortunately, the stock structure of weathervane scallops in Alaska is not well understood. Studies
.of genetic structure and comparative population characteristics (e.g- growth rate, gonadal somatic -
index) are needed to resolve uncertainties. In the absence of such information, a reasonable and
conservative approach is to assume that each major fishing area compromises a separate stock
(Caddy 1989; Sinclair et al. 1985). However, even with this approach, the possibility exists that
multiple self-sustaining populations exist within a fishing area. For example, the apparent existence
of separate self-sustaining populations of sea scallops on the Northern Edge and Northeast Peak of
Georges Bank (Tremblay and Sinclair 1992; McGarvey et al. 1993) is somewhat unexpeeted given
ocean currents and proximity of these areas to other scallop fishing grounds on Georges Bank.
, B , Sy
Importance of Spawning Stock Biomass. Even after scallop stocks have been defined, overfishing
will occur unless fishing mortality is limited to a level commensurate with the productivity of each .
stock based on life history and other biological “Characteristics. Worldwide, scallop populations are
characterized by recruitment variability....Often, scallop populations are dominated by a few strong
L year classes that are separated by long periods of poor recruitment... Potential stock-recruitment .
relationships have not been well studied for scallops. A recent study by McGarvey et al. (1993)
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provides a rare example with good evidence of a relationship between spawning stock '.(total egg
production) and recruitment for sea scallops on Georges Bank. In that instance, hxgher egg
~production was directly related to hxgher recruitment. \

[Conversely], it is commonly assumed that scallop recruitment is linked to environmental conditions
(Hanock 1973)... However, even when recruitment of a marine species is primarily driven by
environmental effects, it is commonly held.that parental spawning biomass affects recruitment, at
least at low population sizes...Recently, Peterson and Summerson (1992) showed that the bay scallop

v (Argopecten jrradians concentricus) was recruitment limited due to reduced abundance of aduits
caused by a red tide (Ptychodiscus brevis) outbreak. In relatmg their findings to fishery
management, the authors noted that a common assumption of shellfish fisheries management was -
that fishing pressure on adults will not adversely affect subsequent recruitment. Peterson and
Summerson (1992) concluded that this assumptlon was unjustified.

Sustainable Yield

Ideally, an appropriate harvest rate is developed from yield models based on a species' life history
traits and other biological parameters. Then, annual catches are specified by applying these harvest ;
rates to annual biomass estimates derived from stock assessment surveys. Unfortunately, limited
information on biological productivity is availablc for weathervane scallops to promote the

conservation of stocks and sustained yields of the fishery. Biomass estimates are unavailable and
yleld models have not been developed. ‘

In Alaska, most available information was collected during the early years of the fishery (Haynes
and Powell 1968; Hennick 1970b, 1973), aithough it has been summarized more recently by Kaiser
'(1986). In the early 1950's the Bureau of Commercial Fisheries began systematic surveys to.
determine whether commercial quantities were available. The only assessment survey since 1972
was conducted in 1984 in lower Cook Inlet (Hammarstrom and Merritt 1985). Likewise, until the
implementation of [the State's} onboard observer program in 1993, there have been no routine
biological or fishery sampling programs conducted on weathervane scallops in Alaska.

Implications of Natural Mortality Rate. Natural mortality is one of the biological reference points .
commonly used in fisheries management to establish appropriate exploitation rates (Clark 1991).

As discussed in section [1.3.3], the longevity (28 years) of weathervane scallops in Alaska implies
that this species experiences a very low natural mortality rate (M approximates 0.16 or 15 percent
annual: mortality). The biological reference point, obtained by setting instantaneous: fishing
mortality (F) equal to M, implies that scallop harvest rates should not exceed 15 percent annually
on any given stock. Unfortunately, other potentially useful benchmarks that would bear on the
choice of appropriate exploitation rates for weathervane scallops are not presently avallable A
study of altematlves in is progress [by the ADF&G]

The btologxcal reference pomt, F=M=0 16 lmphes that weathervane scallop stocks are at gx'eater risk .

o (ST " ANINAN L) atadd N iy YRS N A R AN WE A W RS 5L X ST S Y lu/
for whlch an M==0 3 has been estlmated (NPFMC 1990) Also, unlxke many crab stocks {off,
Alaska], there are not stock assessments of weathervane scallop biomass. Given these two

. observations, maintenance of healthy weathervane scallop stocks poses a serious challenge to fishery
managers.

1mp1ications of Recruitn;ent Variability. Large annual fluctuations in recmitfflent, typical of scallop -
populations, have management implications. Weathervane scallops spawn annually after reaching
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maturity at age 3 or 4. This feature of multnple spawning (termed zteroparzty) is likely to’ be an
evolutionary response to environmentally-induced recruitment variations (Murphy 1968).
Iteroparous species, with highly variable recruitment, are pamcularly vulnerable to overfishing when
high levels of harvest create a recruit-only ﬁshery

Murphy (1967) simulated the effects of fishing on Pacxﬁc sardine (§anggp _ggg) age structure so_
that the population approached a single reproducing age class. Compared to an unfished populations
with a protracted age structure, abundance. of the fished population was much lower and more
variable. The fished population recovered slowly even when fishing was termmated and it had a
higher probability of extinction than the unfished population.

These results led Murphy (1967) to assert the need to maintain age structure in populatlons with long »
life spans that experience environmentally-driven recruitment. This same advice was advanced by

Leaman (1991) for the long-lived rockfishes (Sebastes). By companson of longevity with other
scallop species (Orensanz et al. 1991), weathervane scallops, with a maximum age of 28 (Hennick
1973), may be the longest-lived scallop species in the world That is, the advice of Murphy (1967 :
1968) and Leaman (1991) is apropos.

' Sust,amabtluy of Weathervane Scallop Harvests. Changes in the Alaskan scallop fishery through.
1992 raised concerns that recent (through 1992) harvests may not be sustainable on a local or
“Coiviidi tevel for several reasons. First, recent landings svere 2-3 times higher than the long-tern
average harvest taken over a 20-year period during the 1970s and 1980s. In fact, these harvests are
at levels comparable to those taken in the late 1960s and early 1970s which proved not to be
sustainable by the fishery. Reduced scallop abundance was at least partly responsible for the fishery
collapse in the 1970s. Second, high harvests since 1990 were at least partly attributable to shifts in
fishing effort to new scallop beds. Third, during 1992 limited inseason catch reports from some
areas indicated that small scallops were constituting an increased portion of landings as had occurred
prior to the fishery decline in the mid-1970s. Last, misreporting was suspected. If misreporting was

“widespread, it would seriously compromise the data base of historical catches upon which
assessments of sustainable harvests are based.

222 “Specification of OY and overfishing

Instead of specifying QY as a fishing rate or constant catch level, the long-term OY specification for the
~ scallop resource in Federal waters off Alaska (all species) is specified as a numerical range. In the absence
of biomass estimates needed to implement an exploitation rate harvest strategy, the OY is specified as the
long-term productivity. The OY range proposed is zero to 1,100,000 pounds of shucked scallop meats, and
is derived from historical catches harvested from Federal waters. The low end of the range is the lowest
catch on record (zero pounds in 1978). The high end of the OY approximates the highest catch taken from
Federal waters since the 'fishing up' period (1,087,450 pounds in 1993). During the period of time Federal

waters are closed to fishing for scallops under sectlon 2.3.1 of thls FMP, OY .is equal to zero for the - same
reasons that support the closure

As discussed above in section ".2.l the lack of biological information on Alaskan scallops inhibits the
numerical specification of overfishing.  Although it is difficult to define precisely the level at which
overﬁshmg jeopardizes recovery of a stock, there are indicators of existing or impending overfishing that '
should be heeded. For the reasons discussed above, recent harvest levels of scallops off Alaska may not be
_sustainable. This concern, as well as other uncertaintie’s-about the scallop biomass and stock dynamics must.
be taken into account in developing an overfishing definition. Although overfishing could be defined as a
fishing mortality rate for weathervane scallops, based on existing life history data, the lack of stock
assessment information (surveys, population age or size structure) limit the use of an overfishing rate at this
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time. As in the case for other stocks where very little biological information is available (Rosenberg et al
1993), overfishing can be defined as landings that exceed optimum yield. As data collected from the ’/
fisheries and/or assessment surveys of the scallop resource are analyzed overfishing for scallops may be
defined on a fishing mortality rate basis. Until better information becomes available, overfishing is defined
as landings that exceed optimum yield. :

The scallop FMP must ensure that fishing effort on the scallop.stocks will not cause OY (and the overfishing
level) to be exceeded. An interim closure of Federal waters to fishing for scallops during the period of time"
management agencies examine existing or new fishery data is necessary to assess the merits of different

" conservation measures needed to control a fishery in Federal waters. The long-lived nature of scallops -

means that most scallops not harvested in Federal waters during the closure would become available when.
either the FMP closure expires or the FMP is superseded by either an alternative management plan or FMP -
amendment that authorizes a fishery in Federal waters in a manner that does not jeopardize the long-term
capaclty of the stocks to produce MSY

Because scallops have only been harvested by U.S. vessels in the past, and effort remains high, it is likely - ‘

that the OY can be fully harvested by U.S. vessels, and fully processed by U.S. processors in future years.
In fact, current capacity of the U.S. scallop fleet in Alaska exceeds current guideline harvest levels for
scalldps. Hence, no considerations have been made to allow a foreign fishery on Alaskan scallops.

~ A

2.3 Manacement Measures

231 Closure of Federal waters \

‘The only management measure authorized under the proposed FMP to. control fishing effort and avoid
overfishing of scallop stocks is an interim closure of Federal waters off Alaska to fishing for scallops to

protect the scallop resource from unregulated fishing and localized overfishing during the period of time a

more long-term fishery management plan is prepared that would allow for controlled harvesting of scallops

in Federal waters. Closure of Federal waters is necessary and appropriate for the protection and promotion

of the long-term health of the scallop resource and stability of the scallop fishery under a future fishery

-management plan authorizing fishing for scallops in Federal waters. Closure of Federal waters to prevent
an unregulated fishery also would mitigate any potentially adverse impact crab bycatch in the scallop fishery

~ may have on either crab stocks or their habitat off Alaska. Given that the interim closure is intended to be
superseded by a long-term FMP, the closure would be effective until either (1) a date 1 year from the date
the regulations implementing the FMP become effective, or (2) the FMP is superseded by a future FMP or

FMP amendment that implements management measures that would allow the controlled harvest of scallops
in F ederal waters wnthout overﬁshmg : ’

2.3.2  Data assessment and collection ,

NMFS, in coordination with other management agencies, should initiate efforts to identify and gather the

data needed to improve management agency understanding of the dynamics of the scallop resource and the |

effect of exploitation on the stocks capacity to produce MSY on a continuing basis. The type of information

-~ that should be pursued Alaska include (1) stock abundance and size/age structure. (2) scallop biology, life .

history, and stock produiction pa.rameters, 3) analyses of population thresholds and recruitment overfishing;
(4) estimation of optimum dredge ring size or minimum shell height based on studies of rates of growth and
mortality; (5) investigations of exploitation rates and alternative management strategies; (6) genetic stock
structure; and (7) new gear designs to reduce bycatch'and to minimize adverse effects on bottom habitat.
- This objective may be attained, in part, with data collected by the Alaska State observer program. However,
assessments of the scallop resource off Alaska, as well as the conduct of other scallop research will be ’
dependent on Federal funding, State of Alaska general fund appropriations, or future amendments to the
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FMP that would authorize experimental fishing under Federal permit conditions. -

233 Administrative and enforcement costs "

Administration and enforcement of the FMP would involve minimal costs given the limited nature of the
management measure authorized under the FMP, i.e., closure of Federal waters to fishing for scallops.
Administrative costs will increased as staff resources are required to develop future management measures.
Significant costs would result from a meaningful data collection program that, ideally would include a
- resource assessment of the Alaska scallop stocks. A good comprehensive survey of the sea scallop grounds:
in the Gulf of Alaska and the Bering sea would require a 90-day cruise. Such a cruise probably cannot be
_ part of ongoing groundfish research cruises because a different type of sampling gear, such as a specialized
- scallop dredge, likely would be required. The estimated cost of such a survey would be about $540,000
(assume a vessel charter with scientific personnel cost at $6,000 per day fora 90-day cruise). There would

also be a need for data entry, data workup, and general staffing functions to make the information useable,
estimated to be one staff -year. :

A desirable part of the data collection program would involve collection of fisheries statistics and biological
specimens from the fisheries for status of stocks analyses. A closure of Federal waters to fishing for scallops

would constrain this data to State waters until such time the FMP is amended or superseded to authorize a
fishery in Federal waters. : - :

2.3.4 Impact on the fishery

\'o foreign vessels have ever participated in the Alaska scailop tishery and no Indian treaty tishing right exist
for scallops. Therefore, the i impact of the interim closure of Federal waters to fishing for scallops authonzed E
under this FMP would be incurred solely by the domestic commercxal ﬁshery

Closure of the EEZ to ﬁshmg for scallops would cause substantial impact to participants in the Alaskan
scallop fisheries. Of the 16 vessels making landings of scallops in 1994, 11 vessels landed no other catch,
- indicating their dependence on this resource. These vessels accounted for 38 percent of the scallops
- harvested in Federal and State waters during 1994, or approximately 1.1 million Ibs of shucked scallop
" meats. Using the 1994 average exvessel price of $6.00/1b and assuming that 14 percent of the total annual
scallop landings would continue to come from State waters, this would equate to an annual forgone revenue
of about $ 5.7 million. During 1994, an additional 5 vessels larided 0.1 million Ibs of shucked scallop meats, .
equating to the potential for another $0.52 million in foregone revenue under the proposed closure. The
scallop catch by these 5 vessels ranged from less than 1 percent to 46 percent of these vessels' total 1994
landed catch of all species, including groundfish and crab. Taken together, a one year closure of Federal
waters the EEZ could result in foregone revenue on the order of $6.12 million. ‘

‘ Options available to vessels which would not be able to fish for scallops in the EEZ are limited.  Beyond
existing fisheries under Council management, the opportunities and capabilities of this tleet to engage in
other fisheries imply a shift to one of several aiternatives: (1) State-managed fisheries within Alaska; (2)
state or federally managed fisheries in the U.S. outside Alaska; or (3) high-seas or foreign fisheries elsewhere
in the world. Some of the vessels previously harvested scallops in the Atlantic Ocean. and may still qualify
to fish for scallops on the East Coast. Although many scallop vessels could be rigged to fish for groundfish,
the opportunities for new vessels to participate in North Pacific fisheries are limited. The Council recently
adopted a moratorium on new vessels entering the groundfish and crab fisheries in the North Pacific.

W, o ~
.-

‘Opportunities for new entrants in Alaska state-managed fisheries are restricted by the state's limited entry

program that covers most of the important commercial fisheries, including salmon, sablefish, herring, and
crab. In order to access most of these fisheries, new entrants from EEZ fisheries"would have to purchase a
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permit, as well as adopt necessary vessel and gear modifications. In the case of salmon, asking prices for
permits vary from around $50,000 up to over $250,000 for the most desirable areas. Salmon vessels in some
areas have been developed to operate in specific regulatory and oceanographic conditions, such that halibut |
or groundfish boats may prove inadequate without modifications. The Alaska state fisheries are managed

~ under a limited entry permit system because of existing concerns over excess capacity, such that the entry

of vessels from Council-managed fisheries would require the exit of an existing vessel. In general, there

-appear to be few, if any, unexploited opportunities in existing state-managed ﬁshenes that are capable of

absorbing an influx of new entrants from the EEZ fisheries.

Outside domestic waters, fishing opportumtles are less certain, although it is recognized that excess

- harvesting capacity exists for many of the world's developed fisheries. Following the extension of fisheries

Jurisdiction in the mid-1970s, most coastal nations--led by the U.S.--endeavored to claim the economic .
benefits associated with the marine resources in their exclusive economic zones, greatly reducing the
opportunities for distant water fleets of some countries. Asa result, access to.the coastal waters of foreign
nations must be arranged through joint venture arrangements in competition with the distarit water fleets
of many other nations, such as Japan and Korea. However, the shift to foreign fisheries requires both
logistical and diplomatic arrangements that may be beyond the scope of many small boat operators. Also,
opportunities for the Alaska fleet in foreign fisheries likely favor technologxcally advanced, hxgher valued

vessels not readily available in the host country.

in summary, the problems associated with excess capacity and overcapitalization cannot be easily overcome

by shifting unneeded vessels to other fisheries. This is not so much because of an incompatibility of

technology, as the dilemma of widespread overcapxtallzatlon Efficient, adaptable vessels are capable of
shifting to other fisheries, and may well enter different fisheries in response to economic efficiency criteria.

.. Entrepreneurs may also be capable of finding and competing in a variety of world-wide fisheries. Overall,

however, there is no simple means of shifting excess Alaska EEZ vessels into other fisheries in the current

environment, primarily because already there appears to be more than adequate capacnty throughout the
Alaskan, U.S. and world fishing industry. : S

There continues to be the possibility of a fishery for scallops in State waters.. However, only about 14

- percent of the resource was taken in State waters in 1994. Any State fishery would likely have to be of very o

short duration to prevent that portion of the State GHL from bemz exceeded.

Because of the longevity and low natural mortahty associated with weathervane scallops, the yield from this -

 fishery would essentially be recouped when the fishery is reopened, either one year after the proposed FMP

goes into effect, or before that time if the FMP is superseded by FMP amendment instituting a
comprehenswe management plan for scallops.

L
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30 - APPENDICES

Interest in an’ Alaskan scallop fishery has existed since the early 1950's when the Bureau ‘of Commercial
Fisheries began systematic surveys to determine if commercial quantities were available. The first
commercial deliveries of weathervane scallops were made in 1967. Since then, the numbers of vessels,
numbers of landings and harvest (welght of shucked meats) have varied annually (Table A.1.1). Total
- commercial harvest of scallops has fluctuated from a high of 157 landings totaling 1,850, 187 pounds of
shucked meats by 19 vessels in 1969 to no landings in 1978. Prices and demand for scallops have remained
high since fishery inception. Harvests in 1990 and 1991 were the highest on record since the early 1970's.
The 1992 harvest was even higher at 1,810,788 pounds. On average,.about two-thirds of the scallop harvest
has been taken off Kodiak Island and about one-third has come from the Yakutat area; other areas have made
minor contributions to overall landings. Harvest peaks have occurred as new. beds were discovered or old
- beds recovered and then became depleted (Table A.1.2). From 1969 through 1990, landings from State
- waters averaged about 39 percent of the total but more recent landings increasingly have been taken mostly
from Federal waters (Table A.1.3). Changes in catch-per-unit-effort (CPUE) could not be monitored, as the
unit measure of effort (number of days as measured by trips) has not been consistent through the time series.

Many vessels switched from landing fresh to frozen product during the late l980’s cxtendmg the average
trin from about 10 davs to nerhans 20 or more. ,

~ The size of the scallop fishing fleet off Alaska has fluctuated since the fishery began in 1967. Since then,
up to 19 vessels per year have participated in the fishery. In 1992, only 7 vessels were actively fishing for
scallops. ‘Annual variability in the number of participants is due to both scallop abundance and the potential
revenues generated by other fisheries (Kaiser 1986; Bourne 1991). Historically, many of the vessels

participating in the fishery have dropped out after only one year (Table A.1.4). By 1992, only one vessel
had participated for more than four consecutive years. Examination of the number of landings made by
vessels in 1994 indicates that 11 out of 16 participants were "full time" scallopers, whereas vessels may have .
fished part time for scallops in previous years (Table A.1.5). Since the beginning of the fishery, scallops
have been harvested by vessels and companies from the East Coast (Browning 1980). The same situation
occurred through 1994; of the 16 vessels used to fish for scallops in 1994, 7 were registered to.persons llving
in Alaska. and 9 outside the State. primarily from the mid-Atlantic area. No foreign vessels have ever
participated in the scallop ﬁshery in Alaska, and no Indian treaty hshmg rights exist for thlS ﬁshery

Throughout the hlstqry of the Alaska scallop fishery, vessels fished nearly exclusively for weatherv‘anei
scallops. Although scallop fisheries could potentially target species other than weathervanes, they have not
done so. Landings of other scallop species were made by one vessel in 1991 and 1992, but due to
confidentiality of the data, total landings of other species cannot be reported. Landings of other scallops may
“have been made in earlier years, but scallop species were not differentiated on fish tickets prior to 1991.

* Apparently, some amount of pink scallops were landed in 1979 (Kaiser 1986). Little information on the

abundance and distribution of these other species is available. It is not known to what extent the scallop
species are harvested by recreational or subsistence fisheries, however based on anecdotal mformatlon, some
recreatlonal dxvmg for pink scallops occurs in Southeast Alaska.

Currently, the ' ayerage" scallop vessel is about 90-110 ft long and carries a crew of 12, In the 1980's,
several small (< 50 ft) vessels participated in the fishery. The length distribution of vessels participating in
the scallop fishery since 1980 is shown in Table A.1.6. The gear used to catch scallops commercially is the
dredge of a standard design, with a regulated minimum ring size (Figure A.1). This type of fishing gear
tvpicallv harvests only 5-35 percent of the scallops in their path. depending on dredee design. target species.
bottom type, and other factors (McLoughlin et al. 1991). Although dredge width has varied in size through
the history of the fishery, recent State regulations have limited dredges to a maximum width of 15 feet.
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Traditionally, scallops have been processed at sea by manual shucking, with only the meats (adductmf
‘muscles) landed. The technology for automated mechanical shucking exists, and apparently can process
Alaskan scallops. However, this type of shucking was recently prohlblted by the State for weathervane
scallops and in the East Coast sea scallop ﬁshery to control effort.

Fishing operatlons at sea generally involve the following steps: “1) dredge setting, 2) towing for about one -
hour, 3) dredge retrieval, 4) dumping of the catch on deck, 5) sorting out scallops to be retained, and 6)
discarding of debris, small scallops and bycatch of other species. Retained scallops are shucked by the crew,
and usually washed, sorted, and frozen (or iced) at sea. DuPaul and Carnegie (1994) reported on scallop
fishing procedures during the weathervane scallop fishery off Yakatat in July 1993. They reported that
fishermen generally retained most large scallops (> 85 mm SH). Small scallops (< 85 mm SH) comprised
a very small percentage (< § percent).of the catch, and were not retained. Scallops in the 100-130 mm SH
range comprised the vast majority of the catch, corresponding to meat counts of 28 to 48 meats per pound
of shucked adductor muscles. In the 1993 scallop fisheries statewnde, the largest scallops were taken in the B
Kodiak Island and Bering Sea areas (Flgures A.2 and A.3).

Economlc trends of the fishery depend upon the performance measures consndered For example, vessels
~ averaged 212,000 pounds each during the early "fishing-up period" (1970-1973) of the fishery. During 1974-

1986, landings per vessel averaged only about one-third (66,000 pounds) of the 1970-1973 average as stocks
recovered from high harvest levels. but increased to about one-half (114.000 pounds) of the original level
during the 1987-1991 period. Note that the average landings per vessel in 1992 (258;684 pounds) was the
highest in the history of the fishery (Table A.1.1). On the other hand, average gross receipts (exvessel value)

per vessel reveal a different trend due to price effects during these same three time periods: $234,000,
$178,000, and $400,000, respecuvely '

Average annual exvessel price has mcreased through the time series, with a dlstmct break occurring between
1975 and 1980 (Table A.1.1). In the early years of the fishery, 1968-1975, exvessel price per pound ranged
~ from $0.85 to $1.40. Prices in the early 1980's were much higher, with exvessel prices ranging from $3.77
~to $4.88. Prices decreased somewhat through the early 1990s, with a range of $3.12 to $3.88 observed from

1985 to 1992. Price increased in 1993 and 1994 to $5.00 and $6.00, respectwely (Ken Griffin, ADF&G,
personal commumcat:on) : ;

¢ : - . : T Ny
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Table A.l.l Hlstorlc number of vessels, number of landings, landed weight of shucked meats, price per -
pound, exvessel value, landings per vessel, and exvessel value per vessel for the weathervane scallop fishery -
in Alaska during 1967-1994. All data for 1967-1968, and prices and exvessel values for 1967-1975 and 1979
were taken from Kaiser (1986); all other data were summarized from fish tickets (Kruse 1994). The 1994

data are preliminary. In years when only one or two vessels partxcnpated in a fishery, the harvest statistics
are conﬁdentlal :

Y ==

' , ' ‘ Landings , . ,
No. of No. of Landings Price - Exvessel  (lbs) per Value ($)
~ Year Vessels Landings Wt. (lbs) 1) . Value (3) Vessel per Vessel
1967 < » Confidential--- : : >
1968 . 19 125 1,677,268 0.85 1,425.678 88277 . 75,036
1969 19 157 1,850,187 - 0.85 1,572,659 97,378 82,772
1970 7 137 1.440.338 1.00 1.440.338 = 205.763 205.763
1971 b 60 931,151 . 1.05 977,709 186,230 195,542
1972 5 - 65 1,167,034 1.15 1,342,089 233,407 268,418
1973 5 45 - 1, 109,495 1.20 1,331,394+ - 221,881 266,279
1974 < ‘ ----Confidential : onnne
1975 4 56 435,672 1.40 609,941 108918 152,485 ~
1976 < : ------Confidential > ‘
1977 e ' -- --Confidential - >
1978 0 0 0 - ‘ 0 ‘ 0 . 0
1979 <- meeee Confidential--- : ‘ —ame> ‘
1980 -8 56 632,535 432 2,732,551 79,06,7 = 341,569
1981 18 101 - 924,441 405 3,743,986 51,358 - 207,999
1982 13 120 913,996 . 3.77 3.445,765 70,307 265,059
1983 6 31 - 194,116 4.88 947,286 32,353 - 157,881
1984 10 . 6l 389.817 447 1,742,482 - 38,982 174,248
1985 8 53 . 647,679 U312 2,020,758 . 80,599 252,595
1986 9 86 682,622 - 3.66 2,498,397 75,847 277,600
1987 4 55 583,043 3.38 1,970,685 145,761 492,671
1988 4 - 47 341,070 3.49 1,190,334 85,268 297,584
1989 7 54 525,598 ~ 3.68 1,934,201 . 75,085 - 276,314
1990 9 144 1,488,64 337 - 5,016,724 165,405 557414
1991 7 144 . 1,191,014 3.76 ‘4,478,213 170,145, 639,745
1992 7 137 1,810,788 3.88 7,028,702 258,684 - 1,004,100
1993 15 155 1,428,976 5.00 7,144,880 95,265 476,325
1994 16

118 1,235,267 6.00 7,411,614 77,204 463,226

S,
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Table A.1 .2‘. Landings of scallops by year, registration area, and species, 19‘8_0-1'994\.) Only landings
' from registration areas that contributed substantially to the total annual catch are listed
separately. The "All Areas" catch listed for each year is ‘the total catch from all areas

off Alaska. '
| Weathervane Pink Scallops Annual Totals
Scailops ' ) -
lfounds . Vessels Pounds Vessels Pounds Vessels ’
- Year Registration Area E ’
| 1980 | (A)Southeastern Alaska | * : -‘ 2 0 : 0 . ) 2
(D) Yakutat | R R B o “ 6
(K)Kodisk 3mos. | 1 0 0. mos |7
All Areas 63235 | s 0 | o 6255 | 8
1981 (A)SomheastemAngska A T [ o E - S
(D) Yakutat o - Y 4 0 S 10/_‘ :
(K)Kodisk - 460,890 - 15 0 o 460,890 15
All Areas | 924341 18 o | o 924,441 18
_‘1982 (A) Southeastern Alaska | ,; | 3 T o 0 e 3
(D) Yakutat . 168,353  6 o | o 168,353 6
(K)Kodiak 435,802 8 o | o 435,802 8
(M) Alaska Peninsula | 205.53¢ | 6 o | o 205,534 | 6
(0) Dutch Harbor e 5 0 0 . 5
AuA:gas | ] 913996 |13 (. 0 913,99 | - 13 |
1983 | (A) Southeastern Alaska | ¢ roloo U I y
(K)Kodisk o P 1 o | o e | s
(M) Alaska Peninsula . B 0 0 . 1
(H) Cook Inlet o . RS I B R S B
All Areas ~ 194116 | 6 0 o | 194116 t6

 ScallopFMP o 24 | o | July 1995




. ’ -
N >
: Y
N
. [ .
. . . ‘ ¢ P 7




) Tabl¢ A.1.2 (continued)

| Weathervane ' Pink Ségllops - Annual Totals
Scnl!o’ps :
/Pol;nds | Vessels | Pounds: - Vessels Pounds | Vessels
.Year ‘Registratio:‘n Area |
1984 | ©)Yakut . 2 | e 0 T 2
) (K) Kodiak | 309,502 6 o o | sese2 | 6
(H)cbgklniet oo 3| o o | 3
All Areas : " ‘ 389,817 9 o | o 389817 | 9
1985 | (D) Yakutat - | 4221 4 o o | a2 4
K)Kodikk | o+ | 3 o | o . 3
(M) Alaska Peninsuia | a1 R 0 . 1
(O) Dutch Harbor .| 3 0o .0 S 3
(H) CookInlet . 1 0 o | o+ | \
AllAress | ear679 | 8 0 o | earem | 8
1986 | (D) Yakutat | B . 2 — 0 0 . 2
V(K‘)Kodiak’ | sos00 | 5 | 0 o | 180600 5
‘ (6) Dutch Harbor | . 387209 5 o | o 387209 5
(H) Cook Inlet . 3 0 0 . s
(Q) Adak-Bristol Bay - |  * 1 o | o | ¢ 1 0
Bering Sea : S
All Areas | 682.622 9 0o o | esaez | 9
'\‘..‘_'
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* Weathervane ‘Pink Scallops Annual Totals
Scallops ! "
Pouﬁds Vessels Pounds Vessels Pounds Ves@eli
Year Regi;tration Area k
1987 | (D) Vakuat . o | o | | o | B /
| (K)Kodiak - . 3 o | o | 3
(O) Dutch Harbor I o | o e 2
(H) Cook Inlet - . B R 0 ‘:. | 1
(Q) Adak - Bristol Bay - |2 o | o . T2
Berig Sea ; - :
AllAreas 583.043 s 1 o 0 Csmoss | 4
1988 | (D) Yakutat b | 'n’ o0 e 1
(K)Kodiak . 3 T 0 » 3
(M) Alaska R T AR T f‘ B
(O)Dutch Harbor | .» 1 0 T 1
All Areas | 3aom0 |  4 1 o | o _341,0io' | 4 .
1989 | (©) Yakvat | 1 0 o | - B 1
(K) Kodiak k e s 0. 0 e | s
(0) Dutch Harbor A 1 ‘ - 0 0 B AR B
All Areas ~ . 34763 | 7 | o | o 534,763 7
-
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Weathervane Pink Scallops Aﬁnual’ Totals
~ Scallops - ' '
_Pounds V‘essels»: Pounds | . rV_éssels | Pounds Vessels
Year Registration Area
1990 | (&) Southeastern Alaska * - a 0 0 L 4
(D) Yekutat aa2310 | 8 0 0 - 442,310 3
(K) Kodiak 697003 | 7 0 0 697,003 7
(M)’Alaska Peninsula . 2 0 0 o 2
(o) Dutch Harbor . 1 0 0 . !
(Q) Adak - Bristol Bay - o 1 0 0 . 1
Bering Sca
All Areas 1,488,642 9 0 0 1488,642 9
1991 | (A) Southeastern Ataska . 3 0 0 . 3.
(D) Yakutat 40251 | s 0o 0 402,571 5
(K) Kodiak 514,348 4 0 0. 514,348 4
M) Alika Penineuta * | 0 o . N
(O) Dutch Harbor - . v . 1 . 2
Q Adak - Bristol Bay - . 3 . 1 125.523 4
Bering Sea . :
AIlArea’s' 1136713 7 . 1 1191014 8
1992 (A) So’utheastem Alaska “ 1 0 0 * 1
(D) Yakutat 1,020968 7 0 0 1.020.968 17' ,
(K) Kodiak . 3 0 0o . 3
(O) Dutch Harbor * 1 * B : * 1
(E) Prince William Sound 208.836 4 0 0 208,836 4
All Areas 1,741,578 | 7 T - 1 1,810,788 7

ocanop.r viP
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* Weathervane Scallops Pink Scallops = »‘Annua&i Totals
Pounds 4 Vesséls ‘1 Pounds Vessels Pounds . Vessels
Year Registration Area
1993 | (Q) Bering Sea . 531,668 9 S0 0 . 531,668 9
| (D) Yakutat 256493 | 10 0 0 256,493 10
{K) Kodiak ; 374908 |. 10 0 0 374908 | 10
All Areas . | 1428976 | 15 | o o | 1428976 15
1994 | (Q Bering S.ea‘ | s0s.a39 9 o | o s05439 | 9
(D) Yakuat | 259,206 12 0 0 259206 | . 12
(K)~Ko§iak | 381,850 10 T 0 381,850 | 10
All Areas o fiassaee |7 | 0 | n23s2e9 |7 '

* Confidentialdata -
** Data masked to prevent extraction af confidentiai data -
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* Table A.1 3. Percentage of Alaska scallop landmgs from State (w1tlnn 3 miles) and Federal
-waters (3 200 mlles), by year from 1990 through 1994. :

« Year co State Waters . ‘ Federal waterS-
1999 9%  s31%
1991 37.9% : 62.1%
1992 N 73.6% / . 26.4%
1993 o L - 23.9%. . _ ' 76.1%
1994 | e 13.7% ‘ | 86.3%‘ ;

L
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Table A.l4 Number of vessels partlclpatmg in the scallop fishery 1980-1992 the number of
years partlcxpatmg '

Number of Years Partncnpatmg

- | Year|{1 | 2] 3| 4| s 6| 7| 8] o]0 un|12{13

1980 [ 8] o]l of o o] o] o]l of of o] of of o

1981 ({3 5[ o]l ofof o] o] of o] o] o] oo

1982 4| 6|3 ofofofo]o]olo]o|o]o

1983 4| o 1} 1] 0] o)l of o] o ofl ol of o

198 4| 2 1| t| ool o|of| o] o] oo

wssfe| ol 1l ol 1] 1foflofloflo]lo]olo

1986 | s | 2| o)l o of 1| 1] o] ofo|o|o]o

987 0| 2| ol 1| ofo|lo| 1| ofo]o|o]|o

1988 |1 of 20l ool o|lofl1{ofo|l oo

1989 [ 3f 2 o0l 1| oo o] ool 1] 0o|ofoe

1999 | 2 | 3| 2| o 1| 0 ol ofl o] o 1|0} o

19113l o 2| 1] o} 1]l o)l o] ol ol of 1]o

1992 (1] 20| 2} 1] o 0»0'0~0 0.1 ot 1

Note: No vessels fished in 1978, and only two fished in 1979; of these, one
fished for only 1 vear, and one fished through 1982. '

N
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Table A.1.5 Number of vessels participating in the scallop fishery 1980-1992 by

landmg category
. Nu:ﬁbe: of Landings Per Vessei

. Year 1.5 | s-1d‘ 1 115 | 1’6-30", 21-;5:‘ . 26-30
1980 | 4 | 2 1 e | 1 °
'1951 1 3 R I ’ 1 0 0o
1982 | s | 2 5 0 . T 0
1983 5 S R e ] 1 0
1984 s | 1 0 0 2 | o
1985 SR o ‘o-; - 2 | ° » 0
1986 | 3 B T 1 2 < 0 0
1987 | 1 2 0 0 0 . 1
1’998" 2 0 1 o 1 | o
1989 3| 3 o \ 2| o o
1990 1 | 3 2 k 1  1= 1
1991 | R | 1| s N 1| 2  : o.'
1992 o 1 ‘&z“ ,3 - 1 o

July 1995
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Table A.1.6°  Number of vessels participating in the scallop fishery 1980-1992, by vessel length category.

.,Length\ Category (ft)

Year <50 5070 | 71-90 orm0 | 113 s | siso .
1980’ 0 1 5 2 -0 ] 0
1981 ) 2 u 4 o 1 o
1982 2. 0 s 3 0 0 0
1983 . | 4 0o 1 1 0 0 0
1984  4' 2 1 2 0 0 0
1985 3 1 - 3 0 0 - 0
1986 3 0 1 3 1 1 0
1987 1 0 0 2 "o 1 0
1988 0 0 1 2 0 1 0
1989 0 1 2 3V‘ x' 0 0
1990 0 N 2 5 1 0 0
1991 0 1 1 1 2 1 1
1992 0 1 2 1 1 r 1
1993 0 3 '8 2 1 1 0
1994 0 4 g 2 1 1 .0"

Seablop. i MP

Note:Prior to 1980, nearly all vessels were 70-90 ft.

One missing vessel in 1987.
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The Magnuson Aetv(Section 301) sets the national standards for ﬁsheryconservation and management.
Any fishery management plan prepared, and any regulation promuigated to implement any such plan,

pursuant to this title shall be eonslstent with the following national standards for fishery conservation
and management: .

(1) Conservation and management measures shall prevent overﬁshmg while achlevmg, on

a continuing basis, the optimum yleld from each ﬁshery for the United States fishmg
industry. : -

(2) Conservation and management measures shall be based upon the best scientific
lnformatlon available.

3) To extend the practicable, an individual stock of fish shall be managed as a unlt :

- throughout its range, and interrelated stocks of fish shall be managed as a unit or in close
coordination.

(4) Conservation and management measures shall not discriminate between residents of
- different States. If it becomes necessary to allocate or assign fishing privileges among
various United States fishermen, such allocation shall be (A) fair and equitable to all such
fishermen; (B) reasonably calculated to promote conservation; and (C) carried out in such

manner that no particular lndividual, corporatlon, or other entity acquires an excessive
share of such privileges.

(5) Conservatlon and management measures shall, where practicable, promote efficiency
- in the utilization of fishery resources; except that no such measure shall have economic.
allocation as its sole purpose.

.

(6) Conservation and management measures shall take into account and allow for
variations among, and contingencies in, fisheries, fishery resources, and catches.

(7) Conservation and management measures shall where practtcable, mmlmlze costs and
- avoid unnecessary duplication. - '
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